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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for cleaning an 
exhaust gas in which the temperature range to clean NOx is enlarged. 
SOLUTION: In the apparatus for cleaning the exhaust gas, a catalyst 
prepared by supporting a noble metal on a perovskite type double oxide 
containing at least 2 kinds of metals is arranged on the upstream side of 
an exhaust gas passage of a lean burn engine and another catalyst for 
cleaning NOx is arranged on the downstream side of the catalyst. The 
perovskite type double oxide is expressed by a chemical formula, A1- 
xA'xM 1 -yTiy03 (A represents at least on metal of La, Nd, Sm and Gd. A' 



represents at least one metal of K, Rb and Cs, M represents at least one s^l^<t''^p(«s: 
metal of Mn, Co, Fe and Ni. and (x) and (y) satisfy respectively 0<x<1 ' : / 
and 0<y<1. More preferably, A' represents Rb. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust gas purge characterized by having arranged the catalyst which supported noble metals to 
the perovskite mold multiple oxide which contains at least two sorts of metals in the upstream of the exhaust 
gas path of a lean burn engine, and having arranged the catalyst which purifies NOx to the downstream of said 
catalyst. 

[Claim 2] To the upstream of the exhaust gas path of a lean burn engine, it is chemical formula:A1-xA'xM1- 
yTiy03 (A). At least one sort of La, Nd, Sm. and Gd and A' At least one sort of K, Rb, and Cs and M The exhaust 
gas purge characterized by having arranged the catalyst which supported noble metals to the perovskite mold 
multiple oxide expressed with at least one sort of Mn. Co, Fe, and nickel. 0< x<1, and 0< y<1. and having 
arranged the catalyst which purifies NOx to the downstream of said catalyst. 

[Claim 3] Chemical formula: The catalyst for exhaust gas purification characterized by noble metals being 
supported by the perovskite mold multiple oxide expressed with A1-xRbxM1-yTiy03 (A is at least one sort of 
La, Nd, Sm, and Gd, and M is at least one sort of Mn, Co, Fe. and nickel, 0< x<1, and 0< y<1). 



[Translation done.] 
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♦ NOTICES 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust gas purge to which the temperature requirement 
which can purify NOx was expanded in more detail about the equipment for purifying the exhaust gas discharged 
by internal combustion engines, such as car motor. 
[0O02] 

[Description of the Prior Art] In recent years, it has been a global technical problem for environmental protection 
to stop the total amount of the carbon dioxide (002) discharged by internal combustion engines, such as car 
motor, and to stop the yield of nitrogen oxides (NOx). As this countermeasure. the lean burn engine was 
developed for the purpose of the improvement in fuel consumption, the catalyst for occlusion reduction type 
NOx purification to which the function which carries out occlusion of NOx to the conventional three way 
component catalyst by lean atmosphere was made to add in order to purify that exhaust gas was developed, and 
a fixed success is stored to the above-mentioned technical problem. 

[0O03] as for this lean burn engine, an air-fuel ratio (A/F) always burns a fuel under Lean's (air is superfluous) 
conditions — making — temporary — SUTOIKKtheoretical air fuel ratio) - it is made to burn under conditions 
[ being rich (a fuel being superfluous) ] Combustion removal of the hydrocarbon (HC) and carbon monoxide (CO) 
in exhaust gas is efficiently carried out by operation of an oxidizing atmosphere and a catalyst by the Lean side, 
on the other hand, by the Lean side, it is caught by occlusion material, it is emitted to the bottom of temporary 
SUTOIKI - a rich condition, and reduction purification of NOx is carried out by operation of the temporary 
reducing atmosphere and catalyst. 

[0004] Conventionally, alkali metal or alkaline earth metal is used, the salt of catalyst components, such as 
platinum, and NOx occlusion material is ****(ed) to ****, such as gamma-alumina, and the catalyst for exhaust 
gas purification is constituted by the NOx occlusion material of this catalyst for occlusion reduction type NOx 
purification. Such a catalyst for exhaust gas purification is indicated by JP,9-248458.A, JP.10-33984,A, and 
JP,10-128114,A. 

[0005] On the other hand, the catalyst for NOx catalytic reduction which it is known that a specific perovskite 
mold multiple oxide has the operation which decomposes NOx into N2 and 02, for example, ****(ed) the specific 
perovskite mold multiple oxide to JP,5-261289.A, JP,5-245372,A. and JP.6-315634.A at **** is indicated. 
[OO06] 

[Problem(s) to be Solved by the Invention] However, with the catalyst for occlusion reduction type NOx 
purification which ^^^*(ed) alkali metal or alkaline earth metal, the NOx purification engine performance of 
whenever [ catalyst temperature / exceeding about 500 degrees C ] needed to be raised. Moreover, the NOx 
purification engine performance under the conditions that exhaust gas temperature like [ at the time of engine 
starting ] is low needed to be raised. 

[0007] Moreover, although the combustion under temporary SUTOIKI for returning NOx introduced into a 
catalyst - rich conditions is needed by the method which purifies NOx by this occlusion reduction, such 
combustion uses some fuels and is made to generate it by making a part of fuel consumption into a sacrifice. For 
this reason, in order to raise fuel consumption further, to lessen the frequency of the combustion under 
temporary SUTOIKI - rich conditions as much as possible is desired. On the other hand, the catalyst containing 
the conventional perovskite mold multiple oxide needed to raise the NOx purification engine performance, in 
order to use it for purification of the exhaust gas discharged by internal combustion engines, such as car motor. 
[0008] Therefore, this invention is divided and aims at offering the exhaust gas purge to which the temperature 
requirement which can purify NOx can be made to expand conventionally. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the exhaust gas purge 
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characterized by having arranged the catalyst which supported noble metals to the perovskite mold multiple 
oxide which contains at least two sorts of metals in the upstream of the exhaust gas path of a lean burn engine, 
and having arranged the catalyst which purifies NOx to the downstream of this catalyst. 

[0010] That is, this invention is an exhaust gas purge with which noble metals, such as platinum, have arranged 
the catalyst (a "perovskite mold multiple oxide catalyst" is called hereafter.) which comes to carry out direct 

to the upstream of an exhaust gas path, and the catalyst for NOx purification has been arranged on a 
specific perovskite mold multiple oxide at the downstream. The reason the above-mentioned purpose is attained 
by the exhaust gas purge of this configuration is considered as follows. 

[001 1] By the difference of the atomic radius of the metallic element in which the perovskite mold multiple oxide 
containing at least two sorts of metallic elements is generally contained, a strain arises and gets down to a 
crystal and it is thought that this crystal strain does a certain activity operation at NOx, and acts in [ this 
activity operation and operation of catalyst components, such as platinum, ] multiplication. And this 
multiplication-operation becomes remarkable by direct **** of the catalyst components, such as platinum, being 
carried out on a perovskite mold multiple oxide, and it is thought that the operation which decomposes NOx into 
N2 and 02 is raised. 

[0012] Here, it became clear that a specific perovskite mold multiple oxide catalyst can maintain the operation 
to which exhaust gas temperature has sufficient endurance, and carries out decomposition purification of NOx 
also under the conditions exceeding 1000 degrees C. For this reason, such a perovskite mold multiple oxide 
catalyst is added to the usual catalyst for NOx purification, is arranged in the location near the engine 
combustion chamber of the upstream, and can be used as a catalyst for which temperature purifies NOx in 
exhaust gas under high conditions. The NOx purification engine performance can be raised as the whole exhaust 
gas purge by the upper limit temperature which can purify NOx is not only raising by that cause, but the load 
with which the catalyst for NOx purification of the downstream purifies NOx being mitigated. 
[0013] Moreover, if the catalyst for NOx purification of this downstream is a catalyst for occlusion reduction 
type NOx purification, from the amount of NOx by which occlusion is carried out being reduced, the frequency of 
the combustion under temporary SUTOIKI - rich conditions can be lessened, and improvement in fuel 
consumption can be brought about. Moreover, the perovskite mold multiple oxide catalyst of the upstream is 
arranged in the location near an engine combustion chamber, and as compared with the catalyst for NOx 
purification of the downstream, whenever [ catalyst temperature ] can become high quickly at the time of engine 
starting, and. for this reason, it can also enable purification at an early stage of NOx. 
[0014] Moreover, in addition to these perovskite mold multiple oxide catalysts and the catalyst for NOx 
purification, the exhaust gas purge of this invention can be equipped with the three way component catalyst 
which supported noble metals etc. to metallic-oxide support like gamma-alumina. The higher purification engine 
performance also about HO and CO can be obtained by this, if a perovskite mold multiple oxide catalyst and a 
three way component catalyst are made to live together, when whenever [ catalyst floor temperature ] goes up 
by the catalytic activity of a three way component catalyst, the NOx purification engine performance of a 
perovskite mold multiple oxide catalyst will improve, and the load which purifies NOx of the catalyst for NOx 
purification of the downstream will be mitigated further. 
[0015] 

[Embodiment of the Invention] The perovskite mold multiple oxide catalyst which supported noble metals to the 
perovskite mold multiple oxide which contains at least two sorts of metals in the upstream of the exhaust gas 
path of a lean burn engine is arranged, the catalyst for NOx purification is arranged and the exhaust gas purge of 
this invention is constituted by the downstream of this catalyst. The injection type jump-spark-ignition internal 
combustion engine in a cylinder which gaseous mixture [ Lean / as the whole inside of a gas column ] is burned, 
and realizes stratification combustion is illustrated by this lean burn engine, and a diesel type internal 
combustion engine is also contained in it. Since these internal combustion engines burn a fuel under the Lean 
conditions, NOx occurs comparatively so much, and purification of NOx is needed. 

[0016] A perovskite mold multiple oxide comes to contain at least two sorts of metallic elements. A metallic 
element can be chosen from s-block metallic element, d-block metallic element, p-block metallic element, and f- 
block metallic element as arbitration here. Specifically Sodium (Na), a potassium (K), a rubidium (Rb), caesium 
(Cs), Calcium (calcium), barium (Ba), strontium (Sr), A lanthanum (La), an yttrium (Y), a cerium (Ce), 
PURASEOJIUMU (Pr), Neodymium (Nd). samarium (Sm), a europium (Eu), a gadolinium (Gd), Titanium (Ti), tin 
(Sn), a zirconium (Zr), manganese (Mn), They can be iron (Fe), cobalt (Co), nickel (nickel), chromium (Or), niobium 
(Nb). copper (Cu), vanadium (V), molybdenum (Mo), a tungsten (W), zinc (Zn), a tantalum (Ta), etc. 
[0017] In a desirable mode a perovskite mold multiple oxide A1-xA'xMl-yTiy03 (at least one sort of La, Nd. Sm. 
and Gd and A' A) At least one sort of K. Rb, and Cs and M It is a specific perovskite mold multiple oxide 
containing Ti which has at least one sort of chemical formulas of Mn, Co, Fe, and nickel. 0< x<1 — it is — more 
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— desirable — 0.05< x<0.45 — further — desirable — 0.2< x<0.4 — it is — 0< y<l — it is — more — desirable 

— 0.05< y<0.45 — it is 0.2< y<0.4 still more preferably. 

[0018] More preferably a perovskite mold multiple oxide A1-xRbxM1-yTiy03 (at least one sort of La, Nd, Sm, 
and Gd and M A) It is a specific perovskite mold multiple oxide containing Rb and Ti which have at least one sort 
of chemical formulas of Mn, Co, Fe, and nickel. 0< x<l — it is — more — desirable — 0.05< x<0.45 — further — 
desirable — 0.2< x<0.4 — it is — 0< y<1 — it is — more — desirable — 0.05< y<0.45 — it is 0.2< y<0.4 still 
more preferably. 

[0019] The perovskite mold multiple oxide catalyst with which noble metals were supported by such specific 
perovskite mold multiple oxide being able to offer the higher NOx purification engine performance under an 
elevated temperature, and excelling also in endurance is found out. This reason is guessed as follows, although it 
is not necessarily clear. 

[0020] In addition to the strain of the crystal by the difference of an above-mentioned atomic radius, the crystal 
structure becomes instability more, an oxygen atom produces valence change, and the perovskite mold multiple 
oxide which has the above chemical formulas is considered because absorption/emission of the oxygen can be 
carried out, in order for a specific element to permute a part of the crystal lattice. Moreover, in the perovskite 
mold multiple oxide of this structure, the element of B site can do a oxidation reduction operation so, this 
oxidation reduction operation is divided, and when some elements of B site are permuted by titanium, what 
becomes remarkable is presumed. 

[0021] Moreover, the following thing is considered as a reason. In the catalyst for occlusion reduction type NOx 
purification by which a conventional alkali metal or alkaline earth metal was ****(ed), it is thought that alkali 
metal or alkaline earth metal changes to a nitrate under the Lean conditions, and changes to a carbonate under 
rich conditions. At the temperature exceeding about 500 degrees C, decomposition arises and, for this reason, 
these salts are considered that the NOx occlusion engine performance in an elevated temperature falls. 
[0022] On the other hand, while the above-mentioned perovskite mold multiple oxide is stabilized by the 
compound effectiveness also under an elevated temperature, it is presumed to be that to which some of 
potassiums of A site, rubidiums, or caesium [ at least ] can be isolated from a perovskite mold multiple oxide, the 
anion which remains acts on as a base point to NOx, and the potassium of a cation, a rubidium, or caesium 
captures anion-ized NOx under an elevated temperature. Moreover, a rubidium has a property unstable 
especially and is presumed for the property to bring about such capture of NOx effectively. 
[0023] Thus, an operation of the oxygen absorption/emission etc. can act in multiplication with the catalysis of 
noble metals, the above-mentioned specific perovskite mold multiple oxide can function as NOx occlusion 
material under an elevated temperature further, and what offers the high NOx purification engine performance 
under an elevated temperature by it is presumed. 

[0024] Preparation of such a perovskite mold multiple oxide can be performed by making it a water solution, and 
heating at 400-1000 degrees 0 in air, after drying, mixing and, after, mixing powder, such as a nitrate of the 
element contained, acetate, and a chloride, at a predetermined rate for example. 

[0025] Platinum (Pt). palladium (Pd), a rhodium (Rh). gold (Au), silver (Ag), and the noble metals chosen from at 
least one sort of iridium Or) are supported by such perovskite mold multiple oxide, and a perovskite mold multiple 
oxide catalyst is prepared. This ♦**♦ was chosen from the approach of the arbitration which can make metal 
particles support on support, for example, can be performed by the depositing method, the adsorption process, 
the ion-exchange method, the reduction depositing method, an evaporation-to-dryness method, etc. 
[0026] 0.1 -5g of these noble metals is more preferably supported with an amount (0.3-4g) on the basis of the 
mass of lOOg of a perovskite mold multiple oxide. Preferably, noble metals are supported after grinding etc. 
adjusts a perovskite mold multiple oxide to the particle size of 0.05-20 micrometers. It is for making homogeneity 
distribute noble metals by the perovskite mold multiple oxide top. 

[0027] The catalyst for NOx purification arranged at the downstream of a perovskite mold multiple oxide catalyst 
can be a catalyst of the arbitration which can purify NOx, for example, can be a catalyst for occlusion reduction 
type NOx purification with which catalyst components, such as NOx occlusion material, such as alkali metal or 
alkaline earth metal, and platinum, were ****(ed) by ****, such as gamma-alumina. Moreover, this catalyst for 
NOx purification can also be adsorption material like the zeolite which adsorbs or absorbs NOx temporarily or in 
the long run by the base point or pore, the alkali matter, and various multiple oxides, or an absorber. 
[0028] Moreover, in addition to these perovskite mold multiple oxide catalysts and the catalyst for NOx 
purification, the exhaust gas purge of this invention can be equipped with the three way component catalyst with 
which noble metals were supported by metallic-oxide support like gamma-alumina. This three way component 
catalyst coexists with a perovskite mold multiple oxide catalyst, and can be arranged, or can be arranged at the 
downstream of a perovskite mold multiple oxide catalyst. 

[0029] Although these perovskite mold multiple oxide catalysts, the catalyst for NOx purification, and a three 
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way component catalyst can be made into the catalyst which has an exhaust gas path by carrying out a coat to 
the usual monolith support of a honeycomb configuration with a wash coat etc. they can constitute the exhaust 
gas purge of this invention also from carrying out a direct coat to the wall of an exhaust pipe. 
[0030] Drawing 1 -2 illustrate the configuration of the exhaust gas purge of this invention typically, and drawing 
1 is an example by which the catalyst for occlusion reduction type NOx purification has been arranged at the 
lower stream of a river by arranging a perovskite mold multiple oxide catalyst and a three way component 
catalyst together at the exhaust pipe of the lower stream of a river of an engine combustion chamber. Drawing 2 
is an example by which the perovskite mold multiple oxide catalyst has been arranged at the exhaust manifold of 
an engine combustion chamber outlet, and the three way component catalyst and the catalyst for occlusion 
reduction type NOx purification have been arranged on the lower stream of a river Hereafter, an example 
explains this invention more concretely. 
[0031] 

[Example] Examples 1-4 illustrate the exhaust gas purge of the configuration of drawing 1 , examples 5-8 
illustrate the exhaust gas purge of the configuration of drawing 2 . and examples 9-12 illustrate the perovskite 
mold multiple oxide catalyst which is excellent in the NOx purification engine performance in an elevated 
temperature. 

[0032] It is the following, and an example 1 perovskite mold multiple oxide catalyst and the 1 st catalyst which 
consists of a three way component catalyst were made and prepared. Mn(N03) 2.6H20 (780g Sm(N03) 3.6H20 
and 76g) of KNO3.504g, And after dissolving and stirring the titania sol containing 60g of solid content at 3000 cc 
ion exchange water. Moisture was evaporated, desiccation of 120 degree-Ox 2 hours and temporary quenching 
of 480 degree-Cx 5 hours were performed, subsequently baking of 850 degree-Cx 1 0 hours was performed, and 
the powder of perovskite mold multiple oxide SmO.7KO.3MnO.7Ti 0.3O3 was obtained. After having made 2000 cc 
ion exchange water distribute 500g of this obtained multiple oxide powder, stirring and adding a dinitrodiammine 
platinum nitric-acid water solution by 20gPt considerable amount, moisture was evaporated, desiccation of 120 
degree-Cx 2 hours and baking of 500 degree-Cx 2 hours were performed, and Pt support perovskite mold 
multiple oxide powder was obtained. 

[0033] Next, to this Pt support perovskite mold multiple oxide powder, 250g gamma-alumina powder was mixed, 
the ion exchange water of the alumina sol which corresponds on the basis of the total solid content at solid 
content 20 mass %, and optimum dose was added and stirred, and the slurry was prepared. After making 210 g 
quart of this slurry monolith support with a diameter [ of 93mm ] x die length of 100mm as solid content and 
performing desiccation of 120 degree-Cx 2 hours, and baking of 500 degree-Cx 2 hours, using the palladium 
nitrate water solution of a 3.5gPd considerable amount, palladium was further supported by the ion-exchange 
method, and the 1 st catalyst was acquired. 

[0034] It is the following, and the 2nd catalyst which consists of a catalyst for occlusion reduction type NOx 
purification was made and prepared. To 300g gamma-alumina powder and 300g titania powder, the ion exchange 
water of the alumina sol which is equivalent to solid content 30 mass % on the basis of the total solid content 
with these powder, and optimum dose was added and stirred, and the slurry was prepared. 260 g quart of this 
slurry was made monolith support with a diameter [ of 103mm ] x die length of 155mm as solid content, and 
desiccation of 120 degree-Cx 2 hours and baking of 500 degree-Cx 2 hours were performed. 
[0035] Next, after dipping this monolith support by which the coat was carried out in the dinitrodiammine 
platinum nitric-acid water solution of 3gPt considerable amount, and the water solution which dissolved the 
nitric-acid rhodium of a 0.65gRh considerable amount in 2000 cc ion exchange water and stirring for 2 hours, 
desiccation of 120 degree-Cx 2 hours and baking of 300 degree-Cx 1 hour were performed.. Next, 0.26 mols 
barium acetate and a 0.13-mol acetic-acid lithium were supported by the sinking-in method to the monolith 
support with which this Pt and Rh were supported, finally it calcinated at 500 degrees C to it, and the 2nd 
catalyst was acquired to it. The 1st catalyst and the 2nd catalyst which were acquired have been arranged on 
the lower stream of a river of an engine combustion chamber like drawing 1 , and the exhaust gas purge of this 
invention was constituted. 

[0036] The powder of perovskite mold multiple oxide LaO.7KO.3MnO.7Ti 0.3O3 was obtained like the example 1 

except having replaced with Sm(N03) of 2780g of examples3.6H20. and having used 760g La(N03)3.6H20. The 

exhaust gas purge of this invention was constituted combining the 2nd catalyst which prepared the 1st catalyst 

like the example 1 and was prepared like the example 1 except having used 500g of this powder. 

[0037] The powder of perovskite mold multiple oxide NdO.7KO.3MnO.7Ti 0.3O3 was obtained like the example 1 

except having replaced with Sm(N03) of 3780g of examples3.6H20, and having used 770g Nd(N03)3.6H20. The 

exhaust gas purge of this invention was constituted combining the 2nd catalyst which prepared the 1st catalyst 

like the example 1 and was prepared like the example 1 except having used 500g of this powder. 

[0038] The powder of perovskite mold multiple oxide NdO.7RbO.3MnO.7Ti 0.3O3 was obtained tike the example 3 
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except having replaced with KN03 of 476g of examples, and having used lllg RbNOS. The exhaust gas purge of 
this invention was constituted combining the 2nd catalyst which prepared the 1 st catalyst like the example 1 and 
was prepared like the example 1 except having used 500g of this powder 

[0039] Except not using the powder of an example of comparison 1 perovskite mold multiple oxide, like the 
example 1, the coat of the 70g gamma-alumina was carried out to monolith support with a diameter [ of 93mm ] 
X die length of 100mm, next palladium was further supported using the palladium nitrate water solution of a 
3.5gPd considerable amount, and the 1 st catalyst was prepared. The exhaust gas purge for a comparison was 
constituted combining this 1st catalyst, and an example 1 and the 2nd catalyst prepared similarly. 
[0040] it is the following, and the 1st catalyst which consists of an example 5 perovskite mold multiple oxide 
catalyst was made and prepared. Like the example 1, the powder of perovskite mold multiple oxide 
Sm0.7K0.3Mn0.7Ti 0.3O3 was created, and 20g Pt was supported like the example 1 to 500g of this powder. To 
the powder of obtained Pt support perovskite mold multiple oxide, the ion exchange water of the alumina sol 
which is equivalent to solid content 30 mass % on the basis of the total solid content, and optimum dose was 
added and stirred, and the slurry was prepared. 100 g quart of this slurry was made monolith support with a 
diameter [ of 80mm ] x die length of 95mm as solid content, desiccation of 120 degree-Cx 2 hours and baking of 
500 degree-Cx 1 hour were performed, and the 1st catalyst was acquired. 

[0041] It is the following, and the 2nd catalyst which consists of a three way component catalyst was made and 
prepared. To gamma-alumina powder, the ion exchange water of the alumina sol which is equivalent to solid 
content 20 mass % on the basis of the total solid content with this powder, and optimum dose was added and 
stirred, and the slurry was prepared. After making 210 g quart of this slurry monolith support with a diameter [ of 
93mm ] x die length of 100mm as solid content and performing desiccation of 120 degree-Cx 2 hours, and baking 
of 500 degree-Cx 2 hours, using the palladium nitrate water solution of a 3.5gPd considerable amount, palladium 
was supported by the ion-exchange method and the 2nd catalyst was acquired. 

[0042] It is the following, and the 3rd catalyst which consists of a catalyst for occlusion reduction type NOx 
purification was made and prepared. To 300g gamma-alumina powder and 300g titania powder, the ion exchange 
water of the alumina sol which is equivalent to solid content 30 mass % on the basis of the total solid content 
with these powder, and optimum dose was added and stirred, and the slurry was prepared. 260 g quart of this 
slurry was made monolith support with a diameter [ of 103mm ] x die length of 155mm as solid content, and 
desiccation of 1 20 degree-Cx 2 hours and baking of 500 degree-Cx 2 hours were performed. Next, after dipping 
this monolith support by which the coat was carried out in the dinitrodiammine platinum nitric-acid water 
solution of 3gPt considerable amount, and the water solution which dissolved the nitric-acid rhodium of a 
0.65gRh considerable amount in 2000 cc ion exchange water and stirring for 2 hours, desiccation of 120 degree- 
Cx 2 hours and baking of 300 degree-Cx 1 hour were performed. 

[0043] Next, 0.26 mols barium acetate and a 0.13-mol acetic-acid lithium were supported by the sinking-in 
method to the monolith support with which this Pt and Rh were supported, finally it calcinated at 500 degrees C 
to it, and the 3rd catalyst was acquired to it. The 1 st acquired catalyst has been arranged to the exhaust 
manifold, the 2nd catalyst and the 3rd catalyst have been arranged on the lower stream of a river, it carried out 
like drawing 2 , and the exhaust gas purge of this invention was constituted. 

[0044] The powder of perovskite mold multiple oxide La0.7K0.3Mn0.7Ti 0.3O3 was obtained like the example 5 
except having replaced with Sm(N03) of 6780g of examples3.6H20, and having used 760g La(N03)3.6H20. The 
exhaust gas purge of this invention was constituted combining the 2nd catalyst and the 3rd catalyst which 
prepared the 1 st catalyst like the example 5 and were prepared like the example 5 except having used 500g of 
this powder. 

[0045] The powder of perovskite mold multiple oxide NdO.7KO.3MnO.7Ti 0.3O3 was obtained like the example 5 
except having replaced with Sm(N03) of 7780g of examples3.6H20, and having used 770g Nd(N03)3.6H20. The 
exhaust gas purge of this invention was constituted combining the 2nd catalyst and the 3rd catalyst which 
prepared the 1 st catalyst like the example 5 and were prepared like the example 5 except having used 500g of 
this powder. 

[0046] The powder of perovskite mold multiple oxide Nd0.7Rb0.3Mn0.7Ti 0.3O3 was obtained like the example 7 

except having replaced with KN03 of 876g of examples, and having used lllg RbN03. The exhaust gas purge of 

this invention was constituted combining the 2nd catalyst and the 3rd catalyst which prepared the 1st catalyst 

like the example 5 and were prepared like the example 5 except having used 500g of this powder. 

[0047] The example of comparison 2 1st catalyst was not used, but the exhaust gas purge for a comparison was 

constituted combining the 2nd catalyst and the 3rd catalyst which were prepared like the example 5. 

[0048] - The NOx purification engine performance was evaluated about each of the exhaust gas purge of the 

examples 1-4 constituted like drawing 1 by the lower stream of a river of the evaluation-engine combustion 

chamber of the exhaust gas purification engine performance, and the example 1 of a comparison, and the 
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exhaust gas purge of the examples 5-8 constituted like drawing 2 , and the example 2 of a comparison. The 
engine was used as the direct injection lean-burn engine with a displacement of 2000 cc in a cylinder (D-4 
engine) by the serial 4-cylinder. It is made for the 1st catalyst inlet gas temperature to become 700 degrees C 
or 800 degrees C by having set the rotational frequency of this engine to 4500 - 5000rpm, and the NOx 
concentration (rate of NOx purification) in the gas of the 2nd catalyst outlet (examples 1-4 and example 1 of a 
comparison) to the NOx concentration in combustion chamber outlet gas or the 3rd catalyst outlet (examples 5- 
8 and example 2 of a comparison) estimated the catalyst engine performance. 

[0049] This catalyst engine performance was evaluated after the first stage after catalyst manufacture, and the . 
engine durability of 750 degree-Cx 50 hours. This evaluation result is combined with the summary of the 
configuration of an exhaust gas purge, and is shown in Table 1 and Table 2. This evaluation result shows that the 
exhaust gas purge by the configuration of this invention equipped with the catalyst of Pt support perovskite 
mold multiple oxide shows the rate of NO purification notably higher than the exhaust gas purge equipped with 
the catalyst of Pd support gamma-alumina of the example of a comparison. 

[0050] Moreover, the examples 1-4 which supported the catalyst of Pt support perovskite mold multiple oxide 
and the catalyst of Pd support gamma-alumina to one monolith support, and the examples 5-8 which supported 
these catalysts to separate monolith support, and have arranged the catalyst of Pt support perovskite mold 
multiple oxide to the exhaust manifold show the equivalent rate of NOx purification. 

[0051] RbNO [ of 976.8g of examples / a Nd(N03) 3.6H20 and 1 l.lg RbNO 3 and 50.4g ] Mn(N03) 2.6H20, And 
after dissolving and stirring the titania sol containing 6g of solid content at 300 cc ion exchange water, Moisture 
was evaporated, baking of 850 degree-Cx 1 hour was performed after desiccation of 1 20 degree-Cx 2 hours, and 
temporary quenching of 480 degree-Cx 1 hour, and the powder of perovskite mold multiple oxide 
NdO.7RbO.3MnO.7Ti 0.3O3 was obtained. 

[0052] After having made 300 cc ion exchange water distribute 50g of this obtained multiple oxide powder, 
stirring and adding a dinitrodiammine platinum nitric-acid water solution by 2gPt considerable amount, moisture 
was evaporated, desiccation of 120 degree-Cx 2 hours and baking of 500 degree-Cx 1 hour were performed, Pt 
was supported on this multiple oxide, and the catalyst A of this invention was acquired. 

[0053] The powder of perovskite mold multiple oxide Nd0.5Rb0.5Mn0.7Ti 0.3O3 was obtained like the example 9 
using the titania sol containing Mn(N03) 2.6H20 and 6g of solid content of Nd(N03) 3.6H20 and 18.5 g of 
RbN03 and 50.4 g. [ of a 1054.9 g example ] Subsequently, like the example 9, 2g Pt was supported to 50g of 
this obtained multiple oxide powder, and the catalyst B of this invention was acquired to it. 
[0054] The powder of perovskite mold multiple oxide SmO.7RbO.3MnO.7Ti 0.3O3 was obtained like the example 9 
using the titania sol containing Mn(N03) 2.6H20 and 6g of solid content of Sm(N03) 3.6H20 and 11.1 g of 
RbN03 and 50.4 g. [ of a 1 177.8 g example ] Subsequently, like the example 9. 2g Pt was supported to 50g of 
this obtained multiple oxide powder, and the catalyst C of this invention was acquired to it. 
[0055] The powder of perovskite mold multiple oxide LaO.7RbO.3MnO.7Ti 0.3O3 was obtained like the example 9 
using the titania sol containing Mn(N03) 2.6H20 and 6g of solid content of La(N03) 3.6H20 and 1 1.1 g of RbN03 
and 50.4 g. [ of a 1275.8 g example ] Subsequently, like the example 9, 2g Pt was supported to 50g of this 
obtained multiple oxide powder, and the catalyst D of this invention was acquired to it. 

[0056] The powder of perovskite mold multiple oxide Nd0.7K0.3Mn0.7Ti 0.3O3 was obtained like the example 9 
using the titania sol containing Nd(N03) 3.6H20. Mn(N03) 2.6H20 with a KNO [ 3 and 50.4g ] of 7.6g. and 6g of 
solid content of 376.8g of examples of a comparison. Subsequently, like the example 9. 2g Pt was supported to 
50g of this obtained multiple oxide powder, and the catalyst D of the example of a comparison was acquired to it. 

[0057] After having made 300 cc ion exchange water distribute gamma-alumina of 450g of examples of a 
comparison, having stirred, adding by IgPt considerable amount and stirring a dinitrodiammine platinum nitric- 
acid water solution for 1 hour, it filters and dries, baking of 300 degree-Cx 1 hour is performed, and Pt could be 
supported on gamma-alumina. After heating and carrying out evaporation to dryness of this Pt support gamma- 
alumina, having distributed the solution made to dissolve 7.4g potassium acetate in 500 cc ion exchange water, 
and stirring, baking of 500 degree-Cx 2 hours was performed, and the catalyst F of the example of a comparison 
was acquired. 

[0058] - Evaluation of the NOx purification engine performance - Each acquired catalyst was pressed and it was 

made the pellet which has size vyith a diameter of 0.5-1 .7mm by subsequently grinding. Putting 2g of each 

[ these ] pellet catalyst to the ambient atmosphere which changes a rich model gas ambient atmosphere to 

following Lean for for [ every ] 2 minutes, respectively, the NOx purification engine performance was measured 

under lean atmosphere, and it asked for the rate of NOx purification by the following formula. 

[0059] Rich-gas presentation: 2+0.3% O2of 500ppmNO+2000ppmHC+0.6%CO+10%COs+5%H2O (remainder: N2) 

Lean-gas presentation: 2+6.5% 02of 500ppmNO+2000ppmHC+0.1%CO+10%COs+5%H2O (remainder: N2) 
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The rate of NOx purification = [(close gas concentration-appearance gas concentration) / close gas 
concentration] xlOO ambient temperature considered as four kinds, 400 degrees C. 500 degrees C, 600 degrees 
C, and 700 degrees C. and the result of the rate of NOx purification in each temperature was shown in drawing 
3 . 

[0060] - When the rate of NOx purification is compared between - catalyst A-F from a result, gamma-alumina 
understands that the rate of NOx purification in 600 degrees 0 and 700 degrees C is notably higher than the 
catalyst F which ****(ed) Pt and a potassium for catalyst A-E which supported Pt to the specific perovskite 
mold multiple oxide. 

[0061] When the rate of NOx purification is compared between catalyst A-E, the perovskite mold multiple oxide 
which does not contain a rubidium understands that 600 degrees C and the rate of NOx purification which can 
be set 700 degrees C are quite higher than the catalyst E which supported Pt for catalyst A-D which supported 
Pt to the perovskite mold multiple oxide containing a rubidium. A rubidium with this comparatively unstable exists 
in stability in a perovskite mold multiple oxide, and it is thought that it contributes to an elevated temperature 
and the high NOx occlusion engine performance. 
[0062] 

[Effect of the Invention] The temperature requirement which can purify NOx is expandable. 

[0063] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram which illustrates the configuration of the exhaust gas purge of this 
invention. 

[Drawing 2] It is the schematic diagram which illustrates the configuration of another mode of the exhaust gas 
purge of this invention. 

[Drawing 3] It is the graph which compared the rate of NOx purification of various kinds of perovskite mold 
multiple oxide catalysts. 



[Translation done.] 
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S?<fcJB5Ndo.,Rbo.3Mno.>T i 0 . 3 O^cD^jJ^^f* 50 
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/Co C(D«}^5 0 0 g ^:fflt.^/cJyj1^(J^SgCT 1 <t|Hl«l«: 

[003 9] tmm 1 

m^mi tm^dCLX. iSS9 3mmxS3 1 0 Omm 
cO-^>";:^ti»^C. 7 0 gC0T-rJU5:f€:n- h 
<X^c. 3 . 5 g P dtB^a:(DPM>'>*^>>'? A7k^iffi*ffl 

/Co 

[0040] mmm 5 

T(Dj:^(^oxij^miyfc. mmm I tm^i'C Lx . 

,0«9^^fffi£L. CCDt&^S 0 0 g ^c. USS^il 1 

mcLx. 2 0 g(DP i^mi^Lfc^ m^ntcp tmm 
^i-^^^pH^mmo. mwLx::^^v-^mmLtc. c 

cDX^i;-*. iSSS Ommxg^g 5mm<D^>";x 
fflf*^. Sff^^iOr 1 0 0 g3- h 12 0*CX2 

mmco^mt 5 0 0 -ex i mmomt&^m^ m 1 im 

^S/Co 

[0 04 1] H7cMJ«*^6^cC^^2MiS^WT<7:)J:'5tc 

tmt(D^:t>^:^^mmL. mni^xx^^j-^m 

SSLx/co CCO;^^»;-«:. itSg Smmxg^ 10 0m 
mCD^y ';xJB<*CC. Hfl^^i 2 1 0 g My. 
1 2 O'Cx 2B#PacDfg:«l<t 5 0 O'CX 2 B#ra<D«l^?:tf 
o/cf^. 3 .5 g PdtS^M(7:>?iK>'>*7i^^ A7k?gi«* 

ft«S^^#/Co 

[0 04 2] ®igS7nl^NOx^{bffift4i«*^6:^j:^m3 
ft!B®*tiTcD<J:^(CLT^ML/co 3 00 g<Dr-TJU 

-^mWlLfc. CCOJ^z^V-^. ieSl0 3mmxSS 
1 5 SmmcO'ty';;^*!^^. br 2 6 0 g 3 

-hi/. 1 2 0 'Cx 2B$re1<7:)^JS<t 5 0 0'Cx2B$rHlO 
j^^^tf-:»/Co y^CC, 3 gP i^^m(0t>::'hS2iyr> 

s > i 0 . 6 5 g R h ^^m(Dmmtii> 

^u^2 0 0 0 c cCD^^>3Sfe7Ktc*g^L/c7Ki§?g 
(C. CCDrJ- h$n/c'^y';xSf*?rao. 28$Ffl^S 
U/cf^. 1 2 0'Cx2B#PB^(D|gjiii3 0 0*Cx lB#Pa1(D 
i^^^fo/Co 



C6) 

9 

[0 04 3];>:cc. c<dp t iRh^^SJ^sn/c^-^y 

3MJK^i2aL/. ia2<7)J:5tCUT. *^0J(DgfM:^'X 

[0 0 4 4] mnms 

7 8 0 g<DSmiNO,% • 6H,OtC«A-C7 6 0 g(0 
LaCNOa), • 3H^O^m\i^tc&.mt. mt&mb 10 

[0 04 5] mmmi 

7 8 0 g(DSm(N03)3 • 6HaOicKx.T7 7 0 s<0 

mm 5 i mm^ LxmmL'rcm2 mmj^a^m sMm^im 
[0 04 6] mmm s 

7 6 gCDKNO.ltCR^X 1 1 1 s(DRhNO,^m^>tc 

fc. c (om^ 5 0 0 g ^m^^tci^miitmmm 5 i i^inijc 
m2mm^v^m3ni^m^m^^t:>'iix. :^^m(Dm^tf 30 
[0 04 7 ] ttmm 2 

minm^^m'^r. mmrn^ tmm^^cLxmmLtcm 
2mmtm3mmi&^^t>ii:x. ttimmm:^':^^^ 

[0 04 8 ] -nm^':^mmm(D^m- 

5 ^c«^ 3 tifcmmm 5 - 8 i tmm 2 (Dmm.:^:^mt 
mm4^mxmMm2 0 0 0 c c (DtapMiSis* 

>cDlillKia«:4 5 0 0--5 00 0 r pm^bT. ^ 1 ft4 
mAntf::^Umi!>^7 0 O'CXJiS 0 0'C<t?a:SJ:^>tc 

L/. mMmma:fo*:^^<DNOy^Mmcn-r^m2mmm 
□ 1 - 4 ij:b*50ij 1 > xitmsMmihD mm 

[0 04 9] c<Dmmmm. mmmmm(oimt7 5 

0"CX 5 OB$pa(Dx>>^>i}^^fgri¥aL/Co C<Di?iffi 50 
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[0 05 0 ] s/c. p itm^u:f7.tf^ bmm^mit 

xaftcct0^b/c^sfe^i~4i. cti^coMm^m^ 
o:>^y^j:^mmcmt^Lx. p ttm-^^-y^^tf^ 

ieife^j5-8^^. mmrj:NOxmt^^ffil>Xl^^. 

[0 05 1] mmm9 

7 6 .8 gCDNd (N03)3 * 6H,0. 1 1 . 1 gORb 
5 0 ,4 gCOMnCNOa), • 6H,0. RlfmB 
^6 g^^t^^^^rV)l^3 0 0 c cCD-r ^>5E^7k 

Tk^^^Sl^ii. 120'CX2B# 

racDfg^ii 4 8 0 'c X 1 mmcoisimoi^. s 5 o -ex i 
[0 05 2] mhinfccoym^mimm^b o g?:3 o 

r > ^ >a#?glK7K;giK^ 2 g P t tB^S-c?^l3DU/c 

'ik. 7K^^^^$-ti. 1 2 0"Cx 2B$rBlc7)|£:Si5 0 0 

°cx 1 mmomm^^u-yx p t ^c(Dm.^mimi(o±(,c 
[0053] mmm 1 0 

54 .9 gCDNdCNOOs • 6H,0. 18.5&<DRb 
5 0.4 &(DMn(NOa). • 6H,0. JSlZJ^MB 

[0 05 4] msm 1 1 

7 7 .8 g(DSin(N03)3 ■ 6HzO. 11.1 g<DRb 
5 0 .4 gCDMn (NO.). * 6H,0. RO'HJf? 
^6 g*$t^^:^xTV^JU^fflC^. ^l[feP«J9iia<itcL/ 
r-<P>^;:^:;^>f hMIS^KibJ^Smo rRbo aMno., 

T i o.3 03co*&^^mc. '^x^^x\ nhntcc<om,^m 
\tmm^bo giiC^ %mm^tmmc{^x, 2g<DPt 

[0055] mmm 1 2 

75 .8gOLa(N03)3 • 6H,0. ll.lgtDRb 
NO3. 5 0 .4 gCDMn(N03)2 • 6H,0. ROHJfi 
^6 g*^tf^a?xTl/;U?:fflt^ lllfS0iJ9 <Ll5l^W:U 

hM«^i^{t!89Lao.7Rbo.3Mno.7 

{b^t^^^^s 0 g^c. mmm^ tmmiiCLx . 2g6DPt 



76 .8gCONd(NO,)3 • 6H,0. 7.6gcr)KN 
O,. 5 0 .4gCDMn(N0,)i • 6H,0. Rl/mB^ 

[0 0 5 7 ] imm4 

5 0 g(DT-TJl/^:^^3 0 0 c cO-<:i'>32^7k(C:» 

1 g p t tasfir^ttiL. 1 mmmwLtdk. jfiji • n 

50 0 c c0>(':t>5?i^7ktC7 . 4 g (DStSc^t? U 

[0 05 8] - NOxmmmcowm- 

OitSO .5--1 ,7mm(DD'-( X^^-r^-^iyy htcu 
[0 05 9] Vy^:^:^mm: 

50 Op pmNO+2000ppmHC + 0 .6%CO 
+ 1 0%COi + 0.3%O,H-5%H,O (3^^: N,) 



(7) #53 2 0 0 2 - 3 0 1 3 3 7 

12 

500ppmNO+2000ppmHC+0.1%CO 
+ 1 0%CO, + 6 .5%0, + 5%H,0 : N, ) 

X 1 0 0 

wm^mt. 4 0 0 'c. 5 o o -c. e 0 0 'c. rz^i 

0 0'C(D4iiO<i:L. Ssacc*5i:r-5)NOxi^ib^OJ5 
**S3«:7Kb/Cc 
[0 06 0] -*S:^J:i3- 

r-TJl/^ :^iCP t i ix?riiJ$L/c»4JgF J: 
Ofc. 6 0 0'Ci7 0 0"C^:teC:f'2>NOx^{b^7!^5§g^ 

[0 06 1 ] f&mA-^EomxNo^itm^ttmr^ 

6*1 

[0 06 2] 

[0 06 3] 
* [Si ] 







MOx^lb^ (%) 


700"C 


800% 
















mm 
1 


Pt/Sina7Ko3Mrvx,Ti„0, 


Pt/Ba/K/Li/ 
CAI,03+Ti0,) 


66 


30 


59 


38 


2 




Pt/Ba/K/Li/ 
(AI,0,+TiO,) 


62 


26 


58 


32 


3 




Pt/Ba/K/Li/ 
(AUOs+TiO,) 


68 


32 


62 


46 


4 


Pt/Nda,Rb<„Mn^,Tio,0. 


Pt/Ba/K/Li/ 
(AI,0,+TiOtj) 


74 


35 


68 


45 


1 




Pt/Ba/K/Li/ 
(AI,Pa+TiOi) 


42 


13 


23 


9 



[0 06 4] 



[«2] 
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NOx^^bm (%) 




800"^ 


















5 


MrVi,Ti4,0, 




Pt/Ba/K/L 1 / 
(AI,Oa*TiO,) 


57 


22 


66 


39 


6 


Pt/Laa,Ka, 


Pd/Al,0, 


Pt/Ba/K/L i/ 
(AUOa^TIO,) 


56 


24 


64 


38 


7 


Pt/Nd^ f J 


Pd/AI^Oa 


Pt/Ba/K/UI/ 
(AI,0,+TiOt) 


62 


26 


68 


46 


a 


Pt/NdayRbai 


Pd/AliO, 


Pt/Ba/KAi/ 
(AI^Oj+TiO,) 


68 


28 


72 


47 


z 


Pd/AljO, 


Pd/AljOi 


Pt/Ba/K/L i/ 
(AI.Oj+TiO,) 


42 


13 


23 


& 



im2] 4^^^mm:^:^mtmm<Dmrj:mm(Dm^^ ^20 



mi] 



m2] 




131 2 



3 5cItt<S 
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(51)Int.a.' SaglJie-^ FI (#^) 

F 0 1 N 3/24 B 0 1 D 53/36 1 0 1 B 

3/28 3 0 1 Z A B 

B 0 1 J 23/64 1 0 4 A 

F ^-A(#^> 3G091 AA02 M12 AA17 AB03 AB05 

AB06 AB09 BAOO BA14 CBOl 

FAOl FA04 GA06 CBOOX 

CB02X GB03X CB04X GB05W 

GBIQX HA08 HA12 
4D048 AA06 AB07 BA03X BA07X 

BA14X BA18X BA28X BA30X 

BA31X BA33Y BA34Y BA36Y 

BA37Y BA38Y BA41X BA42X 

BB02 CC32 CC46 EA04 
4C069 AA03 BAOIB BA04B BA13B 

BB06^ BB06B BC03A BC03B 

BC04B BC05A BC05B BC06A 

BC13B BC32A 8C33A BC42A 

BC42B BC44A BC44B BC5QA 

BC50B BC62A BC626 BC66A 

BC67A BC68A BC69A BC71A 

BC72A BC72B BC74A BC75A 

BC75B CA03 CA08 CA13 

EA19 EB14 EC23 EE09 



